Biodegradation testing of chemicals with high Henry’s constants – separating mass and effective concentration reveals higher rate constants by Birch, Heidi et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Nov 09, 2017
Biodegradation testing of chemicals with high Henry’s constants – separating mass
and effective concentration reveals higher rate constants
Birch, Heidi; Andersen, Henrik Rasmus; Comber, Mike; Mayer, Philipp
Publication date:
2017
Document Version
Peer reviewed version
Link back to DTU Orbit
Citation (APA):
Birch, H., Andersen, H. R., Comber, M., & Mayer, P. (2017). Biodegradation testing of chemicals with high
Henry’s constants – separating mass and effective concentration reveals higher rate constants. Abstract from
SETAC Europe 27th Annual Meeting, Brussels, Belgium.
Biodegradation testing of chemicals with high Henry’s constants – separating mass and effective 
concentration reveals higher rate constants 
Heidi Birch, Henrik R. Andersen, Mike Comber, Philipp Mayer 
Technical University of Denmark, Department of Environmental Engineering, Bygningstorvet, Building 115, 
2800 Kgs. Lyngby, Denmark. hbir@env.dtu.dk, hran@env.dtu.dk, philm@env.dtu.dk  
Mike Comber Consulting, Bridford, Exeter, UK. mike.comber42@btinternet.com 
During simulation-type biodegradation tests, volatile chemicals will continuously partition between water 
phase and headspace. This study addressed how (1) this partitioning affects biodegradation test results and (2) 
it can be accounted for by combining mass balance and dynamic biodegradation models. An aqueous mixture 
of 9 (semi)volatile chemicals was first prepared using passive dosing and then diluted with environmental 
surface water to produce test systems containing concentrations in the ng/L to µg/L range. After incubation for 
2 hours to 4 weeks, automated Headspace Solid Phase Microextraction (HS-SPME) was applied directly on the 
test systems to measure substrate depletion by biodegradation relative to abiotic controls. HS-SPME was also 
applied to determine air to water partitioning ratios. Water phase biodegradation rate constants, kwater, were 
up to 72 times higher than test system biodegradation rate constants, ksystem. True water phase degradation 
rate constants facilitate extrapolation to other air-water systems and are more suitable input parameters for 
aquatic exposure and fate models. As such, they should be considered more appropriate for risk assessments 
than test system rate constants. 
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